Introduction. -Molecular beam epitaxy and, to some extent, other epitaxial techniques have enabled new artificial materials such as one-dimensional superlattices to be built. These have been realized for example in lattice matched semiconductor systems such as Gal _xAlx/GaAs [1] or InGaAs/GaAsSb [2] . Esaki [3] originally proposed the following mechanism : if a regular superlattice of period d in the z direction is built, it follows a subsystem of path 2 ~c/d in reciprocal space; during transport mechanisms, electrons may be subjected to « Bloch oscillations » if the mean free path is such that the Brillouin zone edge can be reached without collision for an electron starting from k,, = 0. A large number of papers have been devoted to this subject [4] , but fundamental aspects remain a matter of controversy [5] . However, it is not necessary to introduce Bloch oscillations into the non-linear analysis of the transport problem; the special features of the band along k_, may be at the origin of the instability. Transport along k2 is only possible in true superlattices and not in M.Q.W. (Multiple Quantum Wells) structures in which transport has essentially a bidimensional character.
Growth of superlattices leads to novelties in the derivation of transport coefficients. The first novelty is the high anisotropy of the band structure which increases the difficulty in summing over k wavevectors. A second novelty lies in the selection rules. In [6] , we gave rough estimates of such effects with the deformation-potential scattering. In the present paper, a general derivation of the mobility tensor will be given. This method has some, advantages over the classical Kronig-Penney ordinary derivation. A direct use of it is the knowledge of the envelope wavefunction Fourier coefficients. Once we have the matrix elements of the electron-phonon interactions, we can derive a general collision time 0) : in which W(k -+ k') is the scattering-out probability per unit time. For elastic scattering processes a relaxation time rR(k) can be defined :
The cosine terms are the scattering-in terms. For inelastic processes, (1) is the basis of a general derivation of some transport equation, but (2) cannot be used in the mobility derivation. However, we shall see that a simple use of 1" gives essential behaviour of the mobility tensor.
In the first part, we describe a simplified method to obtain both band structure and envelope wavefunction coefficients. In the second part, we discuss the solution of Boltzmann equation and the method based upon (1) . In part 3, we apply the solutions given in parts 1 and 2 to a simple case (deformation potential scattering). In the fourth part, the central problem of polar optical phonon scattering is dealt with in two steps : first the derivation of T(k), then an Umklapp correction factor. All the practical applications of the theory are made with the popular GaAs/GaAlAs system which seems, up to now, the best suited to the present set of hypotheses.
1. Band structure and envelope wavefunctions. -Pseudo-potential methods have proved to be very useful in the calculation of III-V band structures [7] . They have been applied to one special superlattice with a rather simple primitive cell, the GaAs/AlAs monolayer and a fewlayer superlattices [8, 9] . Tight binding [10] methods have also been used, but they cannot give useful parameters for transport problems. If electrons (or holes) are not too far from band extrema, Kronig-Penney (K.P.) models give a reasonable solution [11] provided that the primitive cell contains a sufficient number of atoms of each species. The K.P. model has been improved to take into account (r)-(X) or (r)4L) mixing according to the nature of the respective band extrema in each material [12] .
The Kronig- in which L is the sample width in the z direction and 6 the Kronecker symbol. Analysis of (7) with a general form of ~oo(k) reveals that its structure on an atomic scale only influence high-order CG coefficients.
Combining (6) and (3) with the orthogonality relations (7) (13) is not evident in the superlattice case, mainly because of inelastic processes. A general discussion of a solution of (13) is out of the scope of the present paper, but appendix A to which the reader is referred, discusses the drastic approximations we have made to go sufficiently far in the mobility derivation. The simplified expression of the distribution function near equilibrium is : in which i(k) is just the expression given by (1), 7(s) the equilibrium distribution function.
In (A), the expression (14) is shown to be correct for deformation potential scattering at high temperatures and not too inexact for polar optical scattering in typical cases. However, note that (14) is not the direct solution of (13) since of neglects the first terms in the sum of the second part of (13), i.e. scattering-in. This has been discussed extensively in the case of polar optical scattering in III-V compounds by Rode [14] .
Two main collision processes will be studied in the present paper : acoustic phonons (deformation potential), and polar optical phonons. The figure 5 and the comment made in reference [6] . The Now, the near-equilibrium relaxation-time for Nprocesses only can be derived from (24), (25) : expressions have already been given in [6] .
We define an tlmklapp correction factor ~(k) which can be deduced from the set of An coefficients by (22) (23) : In (31), kl and k'-terms must be computed at U t = 0.
To go further, we make use of the reduced variables :
The first step of integration of (16) Numerical results are seen in figure 11 . The average value of ç &#x3E; is now closer to 1 than the corresponding value in the acoustic case. This can be interpreted as the integrated value over k' I and 0' leads to a term roughly proportional to the inversẽ~ The final results concern the mobility tensor limited by polar optical phonon scattering at 300 K, which can be related to with iR given by (2) .
Thus as a first result we can assert is that (14) is strictly valid for deformation potential scattering since W(k -+ k') is independent on q and the cosine term contribution (scattering-in) strictly vanishes when one integrates over k'.
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For polar optical scattering, we can only estimate the order of magnitude of the correction tensor (i/zl) to justify our hypothesis (14) . That 
